ABSTRACT
INTRODUCTION
T here are several drug abuse screening instruments that have been developed to assess the severity of substance abusers' drug use (1) . One of the most frequently used drug assessment instruments is the Drug Abuse Screening Test (DAST) (2) . Developed in North America, the original DAST is a 28-item screening instrument modeled after the Michigan Alcohol Screening Test (MAST) (3) that classifies individuals on a continuum from low to high drug problem severity. The DAST assesses drug consequences and problem severity in the past year (2) .
Factor analysis demonstrated that the DAST was a unidimensional scale. Skinner (2) also developed a 20-and 10-item version of the DAST, both of which had high internal consistency (Cronbach's α>0.85), acceptable test-retest reliabilities (r>0.70), correlated highly with the original 28-item DAST, and discriminated drug abusers from alcohol abusers (4) (5) (6) . Furthermore, the DAST-10 and the DAST-20 correlated (r=0.97) with each other (7) .
The three studies evaluating the reliability of DAST-10 covered 3 countries: USA [Cronbach's alpha=0.86, test-retest kappa=0.71 (7); Spanish version Cronbach's alpha=0.94 (8) ] and India (Cronbach's alpha=0.94) (9) . The DAST-10 has been shown to have good internal consistency, temporal stability, and the ability to identify individuals who need more intensive assessment for substance abuse problems (7) (8) (9) . No validity studies were identified for DAST-10 (1). Nevertheless, a recent study that evaluated the psychometric properties of DUDIT found a high correlation coefficient of 0.85 with DAST-10 (10).
For DAST-10, four studies in psychiatric patients reported a sensitivity range of 65% to 90% and specificity range of 68% to 98% (7) (8) (9) 11) . Three of the studies were conducted in the USA, one of which was Spanish version, and one was conducted in India. DAST-10 had a positive predictive value (PPV) range of 35% to 90% and negative predictive value (NPV) range of 93% to 99% at different cut off scores; 3 or 4 (8) (9) 11) .
Although a variety of drug use measures currently exist, the DAST has several advantages over other instruments. For example, unlike the Addiction Severity Index (12), the DAST-10's administration time is brief (<5 min) and it is easy to score. Also, unlike some drug screening measures that inquire about lifetime use [e.g., Cut-down Annoy Guilty Eye-opener Adapted to Include Drugs (CAGE-AID)] (13), the DAST-10 focuses on drug use and drug-related consequences occurring within the past year, thus identifying possible diagnosable drug use problems. The DAST-10 was designed to provide a brief instrument for clinical screening and treatment evaluation among adults and older youth. Although psychometric properties of the DAST-10 was not evaluated among adolescents, it was also successfully used in web-based surveys in undergraduate students (14, 15) . Abusing drugs is an important problem in adolescents and the age of onset of first drug use is decreasing, thus it is important to evaluate psychometric properties of DAST-10 in this population.
Although Turkish version of Michigan Alcohol Screening Test (MAST) (3, 16) is used widely for alcohol use problems in Turkey in the last two decades, currently there is no instrument to measure to detect possible substance abuse problems associated with the use of a wide variety of drugs other than alcohol. One screening test that could be considered for this purpose is the DAST-10, a brief screening instrument that can be used in clinical and nonclinical settings (2) . Since the 10-item version of the DAST (DAST-10) has comparable sensitivity and specificity to its 28 and 20-item counterparts (6) , the aim of the present study is to evaluate the psychometric properties of the DAST-10, a self-report questionnaire developed previously to screen individuals for drug problems (2) .
METHOD

Settings and Sample
The data were gathered from the two treatment centers in Bakirkoy Training and Research Hospital for Psychiatry, Istanbul, Neurology and Neurosurgery. Adolescent with drug use disorder (n=100) were randomly taken from the Child and Adolescent Substance Treatment and Training Center (CEMATEM). Heroin dependent inpatients (n=123) who were under buprenorphine maintenance treatment and alcohol dependent inpatients (n=35) were randomly taken from the Alcohol and Drug Research Training and Treatment Center (AMATEM). Participants were classified as (a) adolescents with drug use disorder (ADUD; n=100), (b) residential heroin dependents (RHD; n=123), or (c) alcohol dependents without a drug abuse problem (AD; n=35). The third group was included to evaluate the discriminant validity of the DUDIT. Group membership was based on the substance use disorder module of the Turkish version of Structured Clinical Interview for DSM-IV (SCID-I) (17, 18) which was conducted by a psychiatrist who was experienced with the administration of this instrument (C.E.). The study was approved by the ethical comity of the hospital. Patient's written informed consent was obtained after the study protocol was thoroughly explained.
Translation
The original DAST-10 was independently translated from English into Turkish by two experts in psychiatry. Consensus was reached on a common draft by these experts. This Turkish version was back translated into English by an independent translator.
Measures
Participants at both adolescent and adult treatment programs completed the DAST-10, the DUDIT and a short questionnaire gathering demographic and substance abuse history information.
DAST-10:
As the development and psychometric properties of the DAST have been described earlier in introduction section, they will not be repeated here. Respondents were informed that drug refers to the use of prescription drugs not prescribed to the respondent, or the use of prescription drugs in a manner not intended by the prescribing clinician, or the use of other drugs such as marijuana, cocaine, LSD, ecstasy, and others. Respondents were instructed that DAST-10 questions were about drugs other than alcohol, and they were instructed to answer "yes" or "no" to each of the DAST-10 items. For the DAST-10, score 1 point for each question answered "yes", except for question (3) for which a "no" answer receives 1 point and (0) for a "yes". For the DAST-10, scores range from 0 to 10.
Drug Use Disorders Identification Test (DUDIT):
The DUDIT was selected as a comparison measure for the DAST because it is frequently used in the drug abuse field and has demonstrated sound psychometric properties (10) . DUDIT is an 11-item selfreport questionnaire that was developed to screen individuals for drug problems. Developed as an analogous instrument to the Alcohol Use Disorders Identification Test (AUDIT) (19) , the questions on the DUDIT are parallel to those on the AUDIT with very few exceptions (i.e., two items on the AUDIT were deleted and three new items were added). In their initial investigation of the psychometric properties of the DUDIT, Berman et al. (20) used both general and clinical population samples. First nine questions are scored on 5-point scales ranging from 0 to 4, and last two are scored on 3-point scales with values of 0, 2, and 4. Thus, total scores range from 0 to 44, with higher scores being suggestive of a more severe drug problem. The Turkish version of the DUDIT had a Cronbach's alpha of 0.93 and a single component accounted for 58.65% of total variance. Additionally, the Turkish version showed good discriminant validity as it significantly differentiated patients with drug use disorder from alcohol dependents (21) .
Statistical Analysis
The following strategies were used to investigate the psychometric properties of the DUDIT: (a) convergent validity was evaluated by calculating a Pearson productmoment correlation between the DAST-10 and DUDIT; (b) internal consistency reliability was assessed using Cronbach's alpha and test-retest correlation was used only for RHD group; (c) factorial structure was examined using a principal component analysis (PCA); (d) predictive validity, sensitivity, specificity, and optimal cut-off scores were estimated by constructing a Receiver Operating Characteristic (ROC) curve; and (e) discriminant validity was evaluated using a one-way analysis of variance (ANOVA) of the DUDIT scores for the three groups of participants. Table 1 presents demographic and substance abuse history variables for the three groups of participants (ADUD, RHD, and AD).
RESULTS
Factorial Structure
To explore construct validity of the scale first exploratory factor analysis than confirmatory factor analysis were conducted. Prior to any further analysis, the adequacy of sample size was verified using the Bartlett's test of sphericity and the Keiser-Meyer-Olkin (KMO) measurement of sampling adequacy. Bartlett's test of sphericity was significant (Chi-Square= 1702.237, d.f.=45, p<0.001) and the KMO measure of sampling adequacy was acceptable at 0.915.
To explore the factorial structure of the DAST-10, a PCA was performed using all participants (n=258). Criteria for retaining extracted components on the PCA were: (a) visual inspection of the scree plot to note breaks in size of Eigenvalues between the components, (b) Eigenvalues greater than one, and (c) percentage of variance accounted for by components retained.
A visual inspection of the scree plot revealed two component accounting for the majority of variance before components started to level off. Two components on the DAST-10 reached the criterion of an Eigenvalue greater than one (5.94 and 1.12) and the variance accounted for by these components were 59.35% and 11.16% respectively. The unidimensionality of the scale then is assessed simultaneously with confirmatory factor analysis. As generally excepted we took criteria as Chi-Square/d.f.≤5, >0.90 for GFI, CFI, NFI and IFI, and for RMSEA<0.05 being perfect, whereas <0.08 being acceptable when evaluating the fit index (22, 23 As seen in Table 2 , all item-component loadings were in the "good" to "excellent" range. Thus, results from the PCA suggest that the DAST-10 assesses a unidimensional construct.
Convergent validity and internal consistency reliability
The Pearson product-moment correlation between the DAST-10 and DUDIT scores for all participants (n=258) was high (r=0.76, p<0.001). Internal consistency reliability for the DAST-10, examined by Cronbach's alpha, was also very high (coefficient α=0.92) ( Table 2) . Coefficient of test-retest in RHD group was r=0.57, p<0.001. Corrected item total correlations for the DAST-10 in total sample are shown in Table 2 . Also inter-item and item-total correlations for the DAST-10 are shown in Table 3 . Predictive validity, sensitivity, specificity, and optimal cut-off scores The DUDIT's predictive validity, sensitivity, and specificity were examined using a ROC curve that included all participants (n=258). Participants dichotomously classified according to SCID-I as group with alcohol use disorder or group with drug use disorder. Results revealed that the area under curve (AUC) (0.973-Std. Error=0.018) was in the "excellent" range and that a score of 4 was the most critical value for identifying a participant as having a drug problem. As seen in Table 4 , this cut-off score corresponds to sensitivity and specificity values of 0.98 and 0.91, respectively. Table 5 shows the comparison of alcohol use disorders with drug use disorders according to cut-off point 4 on DAST-10 and mean scores of DAST.
Discriminant Validity
To evaluate discriminant validity, a one-way ANOVA was conducted using the total mean score on the DAST-10 as the dependent variable and the participants' group membership (ADUD, RHD, AD) as the independent variable. The assumption of homogeneity of variance and normal distribution of scores were tenable. The ANOVA for the DAST was statistically significant, F (2,255)=239.05, p<0.001. Post-hoc analysis using Tukey's procedure revealed that the mean (SD) DAST score for the RHD group, 7.15 (1.54) was higher than scores in both, the ADUD group, 6.25 (1.47), p<0.001, and the AD group, 0.74 (1.74). Finally, DAST mean score was significantly higher in the ADUD group as compared to the AD group (p<0.001).
DISCUSSION
The DAST was developed to classify individuals on a continuum from low to high drug problem severity among individuals in the general public who may have a drug problem as well as individuals in clinical settings who are likely to meet criteria for a drug use disorder (2) . Previous studies were mostly conducted in the USA and only one was conducted in India. The present study extended the evaluation of the psychometric properties of the DAST-10 to drug abusers in Turkey, by also conducting validity analyses.
Overall, the DAST-10 was found to have satisfactory psychometric characteristics as a drug abuse screening test. Consistent with a previous study (10) conducted in the USA (r=0.85), the instrument's high correlation with the DUDIT, an established drug abuse screening measure, indicated good convergent validity (r=0.76). The DAST-10 also showed good discriminant validity as evidenced by its ability to significantly differentiate drug abusers from alcohol abusers, and it had high internal consistency reliability ( Cronbach's alpha=0.90), similar with previous studies, which found Cronbach's alphas between 0.86-0.94 (7) (8) (9) .
One of two published data regarding the factor structure of the DAST-10 suggests that it has a 3-factor structure accounting for 64% of the variance; the first factor consisted of general problems, and the last two factors consisted of just one item each (items 5 and 7) (7). Second study, which evaluated the psychometric characteristics of a Spanish version, found that only one component for the DAST-10 attained the criterion of an Eigenvalue or greater than one for retaining components (6.48) and the variance accounted for this component was 64.83%. In the present study, PCA for the DAST-10 produced two components. Further evaluation of factorial structure by fixing the number of factors to a single factor, a unidimensional construct was supported with a single component accounting for 59.35% of the total variance. A replication of this finding using Confirmatory Factor Analyses provided further support for the unidimensional structure of the DAST-10.
The ROC curve showed that the DAST-10 had good predictive validity as suggested by high sensitivity, specificity, and the AUC. Results revealed that a cut-off score of 4 was the most critical value for identifying participants as having a drug use disorder according to the SCID-I. While this cut-off point was same with Spanish version of the scale (8) , previous studies (7, 9, 14) suggested 3 as a cut point score because according to their data, this has shown the best balance between sensitivity and specificity. Finally, in the present study mean (SD) DAST-10 scores were 6.74 (1.57) for the group with drug use disorder, whereas it was 0.74 (1.74) for the group with AD. Results were similar with Spanish version, as reported 6.9 (2.5) and 2.0 (2.7) respectively (8) .
In addition to having good psychometric characteristics, the DAST-10 has an advantage over other drug abuse screening instruments, because it is brief, not substance specific, and inquires about use and consequences within the past 12 months are consistent with the DSM-IV-TR interval criterion for diagnosis. The current study has one main limitation, which concerns the homogeneity of the sample. Specifically, about half of all drug abusers in the present study were adults dependent to heroin and the other half were adolescents with different drug use disorders. Future research will need to evaluate the DAST-10's characteristics using a larger and more heterogeneous sample of drug abusers. In the present study, instead of RHD group, including adults with drug use disorder may have been more appropriate. Also in these future studies, individuals that are not abusing any substances, even alcohol, should be included in the sample. High risk populations for drug use disorder, such as those in prison may be the target of evaluation. Finally, when evaluating the Turkish version of the DAST-10, the 3 rd item showed lower correlation with total score. It was suggested that responses to negatively worded items differ from those to affirmatively worded items in inventories (24) . The difference in responses to those two types of items may be much more remarkable for some cultures. The results, however, might be due to a translation artifact rather than the reflection of crosscultural differences in the dimensionality of aggression. Thus item, "Are you always able to stop using drugs when you want to?" might be difficult to understand when translated to Turkish, particularly if they are not using any drug.
In conclusion, the present study extended the evaluation of the psychometric properties of the DAST-10 to both adult and adolescent populations with drug use disorder and supported the unidimensional construct of DAST-10 with confirmatory analysis in Turkey. This and previous studies support the use of the DAST-10 in various clinical settings and encourage continued research into its use.
